Biology when the AG is mutated. In contrast, AG-independent University of Connecticut Health Center introns contain strong PY tracts. When the AG of AG-263 Farmington Avenue independent introns is mutated, the first step of splicing Farmington, Connecticut 06030 still occurs, but the second step fails to take place. Thus, the 3Ј splice site AG is an important element for both spliceosome assembly and 3Ј splice site selection.
can be complemented by expression of human SPF45 in S2 cells treated with dSPF45 dsRNA. Thus, SPF45 is directly involved in selecting the AG that is used for the site of exon ligation in vitro and in vivo.
SXL, SPF45, and Second Step Splicing Regulation
The finding that SPF45 is involved in selection of the AG for the second step of splicing is significant in its own right. However, Lallena et al. go on to show that SXL can regulate alternative splicing at the second step by targeting the activity of SPF45. To appreciate the significance of this result, it is important to stress that all known splicing regulatory mechanisms act at the earliest stages of spliceosome assembly (Smith and Valcá rcel, 2000).
The alternative splicing cascade that controls Drosophila sex determination is one of the most elegant regulatory pathways known in nature and has provided many examples of how alternative splicing is regulated (Lopez, 1998). SXL is an extraordinarily versatile protein that regulates the alternative splicing of at least three 35 is required for the sion of SXL in S2 cells causes Sxl exon 3 skipping interaction of SPF45 with the upstream AG. Thus, either whereas depletion of dSPF45 by RNAi impairs the ability U2AF and SPF45 cooperatively bind to the RNA, or U2AF of SXL to repress exon 3 splicing. Thus, in order for SXL directly or indirectly recruits a splicing factor that is to regulate Sxl alternative splicing, SPF45 must interact required for SPF45 binding.
with the upstream AG. Two lines of evidence strongly suggest that SPF45 Lallena et al. also find that SXL and SPF45 physically not only binds to the AG, but that it actively participates interact with one another via their amino termini. This in AG selection during the second step. First, when interaction is critical for the ability of SXL to regulate SPF45 is immunodepleted from nuclear extracts, the splicing since a variant of SXL lacking the SPF45 interacupstream AG is not used for exon ligation. Instead, the tion domain that binds RNA is unable to inhibit splicing downstream AG is now selected as the site of exon to the SPF45 recognized AG. This is consistent with ligation ( Figure 2A) 
Sex and the Second
Step Why should alternative splicing be regulated at the second step? At first glance, intuition suggests that the best way to prevent an exon from being included in the mRNA would be to block its initial recognition. In addition, regulating splicing at the second step has the potential to be energetically demanding if the stalled spliceosome is not able to identify a new 3Ј splice site to use for exon ligation. However, in the case of Sxl, regulating splicing at the second step actually makes sense.
Usually, the splice sites flanking alternatively spliced exons are suboptimal, and bind weakly to their respective splicing factors (Smith and Valcá rcel, 2000). As a result, it is fairly easy for splicing regulators to positively or negatively affect binding of the splicing machinery to the splice sites. In addition, in most cases, it appears that splicing regulation does not need to occur with very high fidelity. However, in the case of Sxl, pre-mRNA splicing must be regulated absolutely precisely since the production of even trace amounts of SXL protein in 
